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DESCRIPTION 

RO TATION TRANSMISSION MEMBER, RO TATION TRANSMISSION ASSEMBLY, 

AND^ GEAR_ME^HANISN4_____^_ 

TECHNICAL FIELD 
The present invention relates to a rotation transmission member such as a gear 
or the like, a rotation transmission assembly, and a gear mechanism that transmit a 
rotational motion to each other using a rotation transmission portion that is provided at an 
outer circumferential portion. 

BACKGROUND ART OF THE INVENTION 
Conventionally, as is the case with planetary gears in a planetary gear 
mechanism that is used in a deceleration mechanism, components that are formed by a 
rotation transmission member such as a gear member or the like and a columnar shaped 
member such as a bearing or the like are fixed by a device such as a key slot, a spline, a 
knurl, or by pressure insertion or the like such that the two members are not rotated 
relative to each other by rotation force. 

However, because a configuration such as a key slot and spline needs to be 
formed in both an inner circumferential surface and an outer circumferential surface of 
each member, the problem arises in that manufacturing costs are high. Moreover, in the 
case of a key slot, it is necessary to separately manufacture the three key members and 
then assemble these members so that the problem arises that assembly costs are further 
accumulated. 

In addition, because an anti-release function cannot be obtained from simple 
pressure insertion, key slots, splines, and flat knurls, they cannot be used in rotation 



transmission members that receive force in the thrust direction. Furthermore, zigzag 
knurls that do have an anti-release function have a configuration that cannot be formed 
by normal powder press-molding. Because powder metallurgical production cannot be 
employed, zigzag knurls are not suitable for bearings and gears that are demanded in 
large volume production and at low cost. 

DISCLOSURE OF INVENTION 
The present invention was conceived in view of the above problems, and it is an 
object thereof to provide a rotation transmission member, a rotation transmission 
assembly, and a gear mechanism that can be produced in large quantity and at low cost, 
and that have an anti-rotation function and an anti-release function. 

In order to solve the above described problems, the present invention provides a 
rotation transmission member that is provided with: a substantially ring-shaped rotation 
transmission portion; and a supporting portion that is placed on an inner side of the 
rotation transmission portion and has a substantially circular cylinder shaped through 
hole that is formed by an inner circumferential surface thereof, and that supports the 
rotation transmission portion. In this rotation transmission member, the inner 
circumferential surface is provided with: a smooth ring-shaped surface that is placed 
adjacent to one end of the inner circumferential surface; and a plurality of 
protrusion-shaped portions that, taking the ring-shaped surface as a basis, protrude 
inwards in the radial direction, and extend along a portion of the length in the axial 
direction of the through hole. 

This rotation transmission member is used by an inner side member of a bearing 
member or the like being press-inserted into the through hole in the rotation transmission 
member. In this case, in addition to the inner side member being fixed by being 



press-inserted in the through hole in the rotation transmission member, the inner side 
member is fixed even more firmly to the rotation transmission member by the 
protrusion-shaped portions biting into the outer circumferential surface of the inner side 
member. Accordingly, a compact engagement between the rotation transmission 
member and the inner side member can be achieved, and the rotation transmission 
member and the inner side member can be made to rotate together without any slippage 
occurring. 

In addition, as a result of the protrusion-shaped portions, which are formed so as 
to occupy a portion in the axial direction of the inner circumferential surface, biting into 
the outer circumferential surface of the press-inserted inner side member, the front end 
surfaces in the press-insertion direction of the protrusion-shaped portions abut against the 
inner side member and restrict movement of the inner side member in the press-insertion 
direction, enabling displacement in the axial direction of the inner side member to be 
prevented. 

Furthermore, because the inner circumferential surface is provided with a 
smooth ring-shaped surface that is placed adjacent to one end of the inner circumferential 
surface, and with a plurality of protrusion-shaped portions that, taking the ring-shaped 
surface as a basis, protrude inwards in the radial direction, and extend along a portion of 
the length in the axial direction of the through hole, by inserting the inner side member in 
the ring-shaped surface, the inner side member is press-inserted with the ring-shaped 
surface used as a guide. Therefore, it is possible to prevent the shaft from tilting during 
assembly, and the shaft of the inner side member can be easily kept parallel with the 
rotation transmission member. 

Moreover, by inserting the inner side member from the ring-shaped surface 
towards the protrusion-shaped portions, the inner side member is press-inserted such that 



the protrusion-shaped portions press into the outer circumferential surface of the inner 
side member which is in a compressed state around the entire surface of the inner side. 
Therefore, the inner side member can be uniformly compressed and engaged by 
press-insertion. 

In addition, this rotation transmission member can be easily manufactured by 
powder molding and sintering. In this case, the rotation transmission portion and the 
supporting portion are formed integrally. Namely, when the rotation transmission 
member is manufactured by powder press molding, groove configurations that are used 
to form the protrusion-shaped portions can be easily provided by cutting or grinding on 
an outer circumferential surface of a core rod that forms the inner circumferential surface 
of the through hole. Accordingly, not only can the rotation transmission member be 
manufactured in large volume and cheaply by powder metallurgical production, but the 
mold that is used to manufacture the rotation transmission member can also be easily 
manufactured. As a result, the apparatus manufacturing costs can be decreased. 

In this rotation transmission member, it is possible for the protrusion-shaped 
portions to be a plurality of convex bars that extend rectilinearly from one end of the 
ring-shaped surface to an end portion of the through hole. It is also preferable that the 
pluralities of convex bars are placed equally in the circumferential direction of the inner 
circumferential surface. 

According to the rotation transmission member that is constructed in this manner, 
it is possible as a result of the plurality of convex bars to prevent rotational displacement 
of the two members even more effectively. 

Furthermore, the present invention provides a rotation transmission assembly 
that includes: a rotation transmission member in a center of which there is a substantially 
circular cylinder shaped through hole that is formed by an inner circumferential surface, 



and that includes a rotation transmission portion that is formed in a substantially circular 
plate configuration and that is located on an outer circumferential portion of the rotation 
transmission member; and an inner side member that is press-inserted into the through 
hole. In this rotation transmission assembly, the inner circumferential surface of the 
rotation transmission member is provided with: a smooth ring-shaped surface that is 
placed adjacent to one end of the inner circumferential surface; and a plurality of 
protrusion-shaped portions that, taking the ring-shaped surface as a basis, protrude 
inwards in the radial direction, and extend along a portion of the length in the axial 
direction of the through hole, and the inner side member and the rotation transmission 
member mesh with each other within the range in which the protrusion-shaped portions 
extend, and are in surface contact with each other within a range in which the 
ring-shaped surface extends. 

According to the rotation transmission assembly that is constructed in this 
manner, the rotation transmission member and the inner side member are firmly fixed by 
the press-insertion and by the biting of the protrusion-shaped portions into the outer 
circumferential surface of the inner side member that has been press-inserted and thereby 
been increased in density. Namely, as a result of the press-insertion engagement of the 
two members extending over the entire length in the axial direction and over the entire 
circumference thereof, and as a result of the deformation resistance of the 
protrusion-shaped portions on the inner circumferential surface of the rotation 
transmission member to the outer circumferential surface of the inner side member 
whose density has been increased by the press-insertion, displacement resistance is 
effectively provided. Accordingly, a compact engagement is provided between the 
inner side member and the rotation transmission member that is receiving a rotation force, 
and it is possible to achieve a rotation transmission assembly that can be rotated 



integrally without any slippage in either the axial direction or the rotation direction. 

Moreover, as a result of the protrusion-shaped portions being formed so as to 
occupy a portion in the axial direction of the inner circumferential surface, the two 
members abut at the front end surfaces in the press-insertion direction of the 
protrusion-shaped portions so that movement in the press-insertion direction is restricted, 
enabling displacement in the axial direction to be prevented. 

It is also possible for the protrusion-shaped portions to be a plurality of convex 
bars that extend rectilinearly from one end of the ring-shaped surface to an end portion of 
the through hole. In addition, it is preferable that the plurality of convex bars are placed 
equally in the circumferential direction of the inner circumferential surface. 

According to this structure, it is possible as a result of the plurality of convex 
bars to prevent rotational displacement of the two members more effectively. 

The inner side member is press-inserted from the side where the convex bars are 
not formed in a direction heading towards the side where the convex bars are formed. 
Namely, the inner side member is inserted from the ring-shaped surface towards the 
portion where the convex bars are formed. As a result, because the protrusion-shaped 
portions are press-inserted so as to press into the outer circumferential surface of the 
inner side member which is in a compressed state along its entire circumference, the 
inner side member can be uniformly compressed and engaged by press-insertion. 

In addition, in this rotation transmission assembly, the rotation transmission 
member and the inner side member can be easily manufactured by powder molding and 
sintering. Namely, when the rotation transmission member is manufactured by powder 
press molding, groove configurations that are used to form the protrusion-shaped 
portions can be easily provided by cutting or grinding on an outer circumferential surface 
of a core rod that forms the inner circumferential surface of the through hole. 



Accordingly, not only can the rotation transmission member and inner side member be 
manufactured in large volume and cheaply by powder metallurgical production, but the 
mold that is used to manufacture the rotation transmission member can also be easily 
manufactured. As a result, the apparatus manufacturing costs can be decreased. 

It is also possible for the rotation transmission member to be formed as a gear 
that has a plurality of teeth on the rotation transmission portion, and the inner side 
member is formed as a cylindrical bearing member. In addition, a gear mechanism can 
be manufactured using this type of rotation transmission member, namely, gear. 

According to this structure, because the gear and bearing member are firmly 
fixed by the press-insertion and by the biting of the protrusion-shaped portions into the 
outer circumferential surface of the bearing member that has been press-inserted and 
thereby been increased in density, it is possible to achieve a gear mechanism that is 
mechanically efficient and enables the gear and bearing member that mutually receive 
rotation force to be rotated integrally without any slippage. 

In particular, as a result of the two members being engaged by a compact 
structure, because a reduction in the size of the gear and bearing member is made 
possible, this structure is favorable for, for example, planetary gears for achieving a 
reduction in the size of a planetary gear mechanism. 

Furthermore, because the gear and bearing member abut against each other at 
the front end surfaces in the press-insertion direction of the protrusion-shaped portions 
due to the protrusion-shaped portions biting into the outer circumferential surface of the 
bearing member, movement of the two members in the press-insertion direction is 
restricted, enabling displacement in the axial direction to be prevented. As a result, the 
two members can be used without any displacement occurring even if force is received in 
the axial direction. This enables the generation of noise and abnormal wear to be 



8 

prevented, and a gear mechanism that has consistent drive to be obtained. 

In the above described gear mechanism, it is also possible for the protrusion 
shaped portions to be convex bars that protrude in the radial direction so as to extend 
from one end in the axial direction to a point partway along. 

According to this structure, because rotational displacement of the two members 
is effectively prevented by these protrusion shaped portions, a gear mechanism that is 
even more mechanically efficient and has certain drive can be obtained. 

The bearing member is press-inserted from the side where the convex bars are 
not formed in a direction heading towards the side where the convex bars are formed. 
As a result, because the protrusion shaped portions are press-inserted so as to press into 
the outer circumferential surface of the bearing member which is in a compressed state 
along its entire circumference, the bearing member can be uniformly compressed and 
engaged by press-insertion, and the bearing surfaces of the gear can be accurately 
formed. 

In addition, in this gear mechanism, the gear and the bearing member can be 
easily manufactured by powder molding and sintering. Namely, when the gear is 
manufactured by powder press molding, groove configurations that are used to form the 
protrusion shaped portions can be easily provided by cutting or grinding on an outer 
circumferential surface of a core rod that forms the inner circumferential surface of the 
through hole. Accordingly, not only can the gear and bearing member be manufactured 
in large volume and cheaply by powder metallurgical production, but the mold that is 
used to manufacture the gear can also be easily manufactured. As a result, the apparatus 
manufacturing costs can be decreased. This enables the gear mechanism to be 
manufactured at low cost. 

Note that in the above described rotation transmission member, the convex bars 



that extend from one end in the axial direction do not need to be provided from the end 
surface of the rotation transmission member and if a through hole chamfer and spot 
facing portion are provided in the rotation transmission member the convex bars may be 
provided from one end of the through hole excepting the chamfer and spot facing 
portion. 

In addition, the present invention provides a method for assembling a rotation 
transmission assembly that includes a rotation transmission member and an inner side 
member. In this case, the rotation transmission member is formed in a substantially 
circular plate configuration, has a substantially circular cylinder shaped through hole that 
is formed by an inner circumferential surface in the center thereof, and includes a rotation 
transmission portion that is located on an outer circumferential portion of the rotation 
transmission member. The inner circumferential surface of the rotation transmission 
member is provided with a smooth ring-shaped surface that is placed adjacent to one end 
of the inner circumferential surface; and a plurality of protrusion shaped portions that, 
taking the ring-shaped surface as a basis, protrude inwards in the radial direction, and 
extend along a portion of the length in the axial direction of the through hole. The 
side member is formed in a substantially circular cylinder shape whose diameter is large 
than an inner diameter of the ring-shaped surface and that has a smooth outer 
circumferential surface. The method of the present invention includes: a step in which 
the inner side member is placed adjacent to the ring-shaped surface of the rotation 
transmission member; and a step in which the inner side member is press-inserted into 
the through hole in the rotation transmission member until one end of the inner side 
member goes beyond the protrusion shaped portions. 

In addition, the present invention provides a rotation transmission assembly that 
includes: a rotation transmission member that is formed in a substantially circular plate 
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configuration, in a center of which there is a substantially circular cylinder shaped 
through hole that is formed by an inner circumferential surface, and that includes a 
rotation transmission portion that is located on an outer circumferential portion of the 
rotation transmission member; and an inner side member whose length in the axial 
direction is longer than the through hole, and that is formed in a substantially circular 
cylinder shape and is press-inserted into the through hole. In this rotation transmission 
assembly, both end portions of the inner side member protrude as protruding portions 
from end portions of the inner circumferential surface of the rotation transmission 
member, and at least one portion of the protruding portions is made to protrude outwards 
in the radial direction beyond the diameter of the inner circumferential surface by plastic 
deformation, and is tightly adhered to the end portion of the inner circumferential 
surface. 

According to the above described rotation transmission assembly, both the end 
portions of the inner side member protrude as protruding portions from the end portions 
of the inner circumferential surface of the rotation transmission member, and at least one 
portion of the protruding portions is made to protrude outwards in the radial direction 
beyond the diameter of the inner circumferential surface by plastic deformation, and is 
tightly adhered to the end portion of the inner circumferential surface. Namely, because 
the rotation transmission member is sandwiched between the two protruding portions of 
the inner side member, displacement of the two members in the axial direction can be 
prevented. 

In the above described rotation transmission assembly, it is also possible for a 
plurality of chamfered portions that each have a different chamfer angle to be formed on 
an inner surface of each end portion of the inner side member. 

According to this structure, because a plurality of chamfers are formed in stages 
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on the center hole of the inner side member, it is possible to prevent a shaft that has been 
inserted into this center hole from being cut by acute angular portions of the inner side 
member and, as a result, becoming damaged. 

Accordingly, according to this rotation transmission assembly, drive loss or 
damage to components to be caused by displacement in the rotation direction and axial 
direction can be prevented, and it is possible to reliably transmit rotational force. In 
addition, because a rotation transmission member and inner side member having 
configurations such as these are each able to be obtained by powder press molding, they 
can be manufactured by sintering which can produce large volume and at low cost. 
Furthermore, because the engagement structure between the rotation transmission 
member and inner side member is compact, a reduction in the size of the rotation 
transmission assembly can be achieved. 

In the above described rotation transmission assembly, it is also possible for the 
inner circumferential surface of the rotation transmission member to have a plurality of 
convex bars that extend over the length of the through hole, and for the inner side 
member to mesh with the plurality of convex bars as it is deformed. 

In the above described rotation transmission assembly, it is also possible for the 
rotation transmission member to be formed as a gear that has a plurality of teeth on the 
rotation transmission portion, and for the inner side member to be formed as a bearing 
member. Moreover, a gear mechanism can be constructed using this type of rotation 
transmission assembly. 

According to this gear mechanism, both end portions of the bearing member 
protrude as protruding portions from end portions of the inner circumferential surface of 
the gear, and at least one portion of the protruding portions is made to protrude outwards 
in the radial direction beyond the diameter of the inner circumferential surface by plastic 
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deformation, and is tightly adhered to the end portion of the inner circumferential surface. 
Namely, because the gear is sandwiched between the two protruding portions of the 
bearing member, displacement of the two members in the axial direction can be 
prevented. 

In this gear mechanism, it is also possible for a plurality of chamfered portions 
that each have a different chamfer angle to be formed on both end portions in stages in 
the axial direction of the center hole. 

According to this structure, because a plurality of chamfers are formed in stages 
on the center hole of the bearing member, it is possible to prevent a shaft that has been 
inserted into this center hole from being cut by acute angular portions of the inner side 
member and, as a result, becoming damaged. 

Accordingly, according to this gear mechanism, using a gear that has an 
anti-rotation function and an anti-release function, and is able to reliably transmit rotation 
force, the mechanical efficiency can be improved. 

In addition, because a gear member and bearing member having configurations 
such as these are each able to be obtained by powder press molding, they can be 
manufactured by sintering which makes possible the production of gear mechanisms in 
large volume and at low cost. 

Furthermore, a reduction in size as well as an improvement in performance of a 
planetary gear mechanism can be obtained thanks to the achieving of a small size gear in 
which the bearing member and gear member are reliably fixed by a compact engagement 
structure. 

In addition, the present invention provides a method for assembling a rotation 
transmission assembly that includes a rotation transmission member and an inner side 
member. In this case, the rotation transmission member, formed in a substantially 
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circular plate configuration, has a substantially circular cylinder shaped through hole that 
is formed by an inner circumferential surface in the center thereof, and includes a rotation 
transmission portion located on an outer circumferential portion of the rotation 
transmission member. The inner side member is formed in a substantially circular 
cylinder shape whose length in the axial direction is longer than the through hole and 
whose outer diameter is larger than the inner diameter of the ring-shaped surface, and 
that has a center hole that penetrates the substantially circular cylinder shape. The 
method of the present invention includes: a step in which the inner side member is 
press-inserted into the through hole in the rotation transmission member, and both ends 
of the inner side member are made to protrude from the through hole as protruding 
portions; and a step in which at least a portion of both the protruding portions is made to 
protrude outwards in the radial direction beyond the diameter of the inner circumferential 
surface, and is tightly adhered to the end portion of the inner circumferential surface so 
as to be plastically deformed. 

In the above described method, it is possible for the step that plastically deforms 
the two protruding portions to be performed by pushing two tools that have conical 
surfaces whose maximum outer diameter is larger than the diameter of the center hole of 
the inner side member into the center hole. 

In the above described method, it is possible for inner surfaces of both end 
portions of the inner side member to have a first chamfered portion, and for apex angles 
of the respective conical surfaces of the two tools to be smaller than an apex angle of a 
conical surface that prescribes the first chamfered portion, and in the step that plastically 
deforms the two protruding portions, it is possible for a second chamfered portion whose 
chamfer angle is different from that of the first chamfered portion to be formed on the 
inner circumference of the two end portions of the inner side member. 



14 

According to this method, by forming two chamfered configurations in the 
center hole of the inner side member, the ease with which the shaft is inserted is 
improved, and sharp edges are done away with. As a result, it is possible to prevent the 
shaft that is inserted into this center hole from being damaged. 

Moreover, by making the outer diameter of the protruding portions of the inner 
side member that protrude from the through hole larger than the inner diameter of the 
through hole, it is possible to prevent the inner side member from being displaced in the 
axial direction relative to the rotation transmission member (i.e., relative to the through 
hole). 

According to the above described method, because the forming of the two 
chamfered configurations can be performed at the same time as the plastic deformation 
step that enlarges the diameter of the protruding portions of the inner side member, the 
rotation transmission member and the inner side member can be assembled and fixed 
together easily and quickly. 

According to the above described method, because the forming of the two 
chamfered configurations on the inner circumferential surface of the center hole of the 
inner side member can be performed at the same time as the enlarging of the diameter of 
the protruding portions simply by pressing the conical surface that has a more acute angle 
than the first chamfered portion into the center hole, the two members can be fixed 
together with a simpler operability. 

The present invention also provides a rotation transmission assembly that 
includes: a rotation transmission member that is formed in a substantially circular plate 
configuration, in a center of which there is a substantially circular cylinder shaped 
through hole that is formed by an inner circumferential surface and extends from a first 
end portion to a second end portion, and that includes a rotation transmission portion 
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located on an outer circumferential portion of the rotation transmission member; and an 
inner side member that is press-inserted into the through hole. In this rotation 
transmission assembly, the inner circumferential surface of the rotation transmission 
member includes: a smooth ring-shaped surface that is placed adjacent to the first end 
portion; and a plurality of convex bars that, taking the ring-shaped surface as a basis, 
protrude inwards in the radial direction, and extend rectilinearly from one end of the 
ring-shaped surface to the second end portion. The inner side member and the rotation 
transmission member mesh with each other within the range in which the convex bars 
extend, and are in surface contact with each other within a range in which the 
ring-shaped surface extends, and one end portion of the inner side member protrudes as a 
protruding portion from the second end portion of the inner circumferential surface, and 
at least one portion of the protruding portion is made to protrude outwards in the radial 
direction beyond the diameter of the inner circumferential surface by plastic deformation, 
and is tightly adhered to the second end portion of the inner circumferential surface. 

According to the above described rotation transmission assembly, in addition to 
the fixing by the press-insertion, the rotation transmission member and the inner side 
member are even more firmly fixed by the convex bars biting into the outer 
circumferential surface of the press-inserted inner side member. Moreover, on the front 
side in the press-insertion direction, because at least one portion of the protruding portion 
of the inner side member is made to protrude outwards in the radial direction beyond the 
diameter of the inner circumferential surface of the rotation transmission member by 
plastic deformation, it is possible to prevent the inner side member from being displaced 
to the rear in the press-insertion direction relative to the rotation transmission member. 

Accordingly, the rotation transmission member and inner side member that 
mutually receive rotation force can be engaged in a compact form, and can be rotated 
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integrally without any slippage even in the axial direction. 

Moreover, because the convex bars restrict movement of the bearing member to 
the front by abutting against the bearing member at the end surfaces on the rear side in 
the direction in which the bearing member is press-inserted into the rotation member, in 
addition to a plastic deformation that restricts movement to the rear, it is possible to 
effectively prevent displacement of the two members to the front and rear in the 
press-insertion direction. 

In the above described rotation transmission assembly, it is also possible for a 
plurality of chamfered portions that each have a different chamfer angle to be formed on 
an inner surface of each end portion of the inner side member. 

According to this structure, because a plurality of chamfers are formed in stages, 
it is possible to prevent a shaft that has been inserted into the center hole from being cut 
by acute angular portions of the bearing member and, as a result, becoming damaged. 

In the above described rotation transmission assembly, it is also possible for the 
rotation transmission member to be formed as a gear that has a plurality of teeth on the 
rotation transmission portion, and for the inner side member to be formed as a bearing 
member. Moreover, a gear mechanism can be constructed using this type of rotation 
transmission assembly. 

According to this structure, in addition to the fixing by the press-insertion, the 
gear member and the bearing member are even more firmly fixed by the convex bars 
biting into the outer circumferential surface of the press-inserted bearing member. 
Moreover, because a plastic deformation is applied to the bearing member on the front 
side in the press-insertion direction, it is possible to prevent the bearing member from 
being displaced to the rear in the press-insertion direction relative to the gear member. 
Accordingly, by achieving a rotation transmission assembly that is formed by 
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the gear member and the bearing member that are engaged in a compact form and can be 
rotated integrally even in the axial direction, it is possible to provide a small size, 
high-performance gear mechanism that is mechanically extremely efficient and has little 
generation of noise and abnormal wear. 

Moreover, according to the above described gear mechanism, because the 
convex bars restrict movement of the bearing member to the front by abutting against the 
bearing member at the end surfaces on the rear side in the direction in which the bearing 
member is press-inserted into the gear member, in addition to a plastic deformation that 
restricts movement to the rear, it is possible to effectively prevent displacement of the 
two members to the front and rear in the press-insertion direction. 

Accordingly, it is possible in a gear mechanism to prevent the gear member and 
bearing member that constitute the rotation transmission assembly from being displaced 
to the front and rear in the press-insertion direction (i.e., in the axial direction), and it is 
possible to provide a small size, high-performance gear mechanism that is mechanically 
extremely efficient and has little generation of noise and abnormal wear. 

In the above described gear mechanism, it is also possible for a center hole that 
has a plurality of chamfered configurations that each have a different chamfer angle to be 
formed in the bearing member. 

According to this structure, as a result of providing a plurality of chamfers in 
stages, it is possible to prevent a shaft that has been inserted into the center hole from 
being cut by acute angular portions of the bearing member and, as a result, becoming 
damaged. Therefore, the gear mechanism can be provided that restricts component 
damage, and can be assembled with good operability. 

The present invention also provides a method for assembling a rotation 
transmission assembly that includes a rotation transmission member and an inner side 
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member. In this case, the rotation transmission member formed in a substantially 
circular plate configuration, has a substantially circular cylinder shaped through hole that 
is formed by an inner circumferential surface in the center thereof, and includes a rotation 
transmission portion located on an outer circumferential portion of the rotation 
transmission member. The inner circumferential surface of the rotation transmission 
member is provided with: a smooth ring-shaped surface that is placed adjacent to the first 
end portion of the inner circumferential surface; and a plurality of convex bars that, 
taking the ring-shaped surface as a basis, protrude inwards in the radial direction, and 
extend rectilinearly from one end of the ring-shaped surface to the second end portion of 
the inner circumferential surface. The inner side member is formed in a substantially 
circular cylinder shape whose diameter is larger than an inner diameter of the ring-shaped 
surface and that has a smooth outer circumferential surface. The method of the present 
invention includes: a step in which the inner side member is placed adjacent to the first 
end portion of the inner circumferential surface of the rotation transmission member; a 
step in which the inner side member is press-inserted into the through hole in the rotation 
transmission member, and one end of the inner side member is made to protrude from the 
second end portion of the inner circumferential surface as a protruding portion; and a step 
in which at least a portion of the protruding portion is made to protrude outwards in the 
radial direction beyond the diameter of the inner circumferential surface, and is 
plastically deformed so as to tightly abut against the end portion of the inner 
circumferential surface. 

In this method, it is also possible for the inner side member to be formed in a ' 
substantially circular cylinder shape and have a center hole that penetrates the 
substantially circular cylinder shape, and for the step that plastically deforms the 
protruding portion to be performed by a diameter enlarging step in which a tool that has a 
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conical surface whose maximum outer diameter is larger than the diameter of the center 
hole of the inner side member is pushed into the center hole. 

In this method, it is also possible for the protruding portion of the inner side 
member to have a first chamfered portion on an inner side thereof, and for an apex angle 
of the conical surface of the tool to be smaller than an apex angle of a conical surface that 
prescribes the first chamfered portion, and in the diameter enlarging step, for a second 
chamfered portion whose chamfer angle is different from that of the first chamfered 
portion to be formed on an inner side of the protruding portion of the inner side member. 

According to this method, by making the outer diameter of the protruding 
portions of the inner side member that protrude from the through hole larger than the 
inner diameter of the through hole, the inner side member can be fixed such that it is not 
displaced in the axial direction relative to the rotation member (i.e., relative to the 
through hole). 

Moreover, by forming two chamfer configurations in the center hole, the shaft 
can be easily inserted in the inner side member (i.e., in the through hole). In addition, 
because there are no sharp edges in the center hole, the shaft can be inserted to the inner 
side member without damaging. 

According to the above described method, because the forming of the two 
chamfered configurations can be performed at the same time as the task of enlarging the 
diameter of the protruding portions of the inner side member, the rotation transmission 
member and the inner side member can be assembled and fixed together easily and 
quickly. 

According to the above described method, because the forming of the two 
chamfered configurations on the inner circumferential surface of the center hole of the 
inner side member can be performed at the same time as the enlarging of the diameter of 
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the protruding portions simply by pressing a diameter enlarging tool that has a conical 
surface that has a more acute angle than that of the first chamfered portion into the center 
hole, the rotation transmission member and the inner side member can be fixed together 
with a simpler operability. 

BRIEF DESCRIPTION OF DRAWINGS 
FIG 1 is a half sectional view showing a rotation transmission member 
according to a first embodiment of the present invention, and a member that fits together 
with the rotation transmission member. 

FIG 2 is a half sectional view showing a rotation transmission member attached 
to bearing; an inner side member is press-inserted into a press-insertion hole of the 
rotation transmission member shown in FIG. 1 . 

FIG 3 is an enlarged view of principal portions of a rotation transmission 
member attached to bearing that is made up of the rotation transmission member and the 
inner side member shown in FIG 2. 

FIG 4 is a view showing a planetary gear mechanism. 
FIG 5 is a half sectional view showing a second embodiment of the present 
invention, and showing a rotation transmission member and a bearing member that fits 
together with this rotation transmission member. 

FIG 6 is a half sectional view showing a state in which the bearing member is 
press-inserted into the rotation transmission member shown in FIG 5. 

FIG 7 is a half sectional view showing a plastic deformation step that fixes the 
bearing member in the rotation transmission member. 

FIG 8 is an enlarged view showing principal portions of protruding portions and 
chamfers of the bearing member that is fixed to the rotation transmission member. 
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FIG 9 is an enlarged view of principal portions of the rotation transmission 
member attached to bearing that is made up of the rotation transmission member and 
bearing member shown in FIG 6. 

FIG 10 is a view showing a planetary gear mechanism. 

FIG 11 is a half sectional view showing a rotation member that forms the 
rotation transmission member according to a third embodiment of the present invention, 
and a bearing member that fits together with this rotation member. 

FIG 12 is a half sectional view showing a state in which the bearing member is 
fitted by pressure insertion into a press-insertion hole of the rotation member shown in 
FIG 11. 

FIG 13 is a schematic view showing an engaged state in the radial direction of 
the rotation member and bearing member shown in FIG 12. 

FIG 14 is a schematic view showing a diameter enlarging step in a third 
embodiment of the present invention. 

FIG 15 is an enlarged view showing principal portions of a bearing member that 
is formed by a diameter enlarging step, and in which a second chamfer portion is formed. 

FIG 16 is a half sectional view showing a rotation member that forms a rotation 
transmission member according to a fourth embodiment of the present invention, and a 
bearing member that fits together with this rotation member. 

FIG 17 is a cross-sectional view showing a rotation member and a bearing 
member in a state of being fixed together by pressure insertion. 

FIG 18 is a view showing a planetary gear mechanism. 

BEST MODE FOR CARRYING OUT THE INVENTION 
A first embodiment of the present invention will now be described with 
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reference made to FIGS. 1 through 5. 

FIG 1 is a cross-sectional view showing a gear member 10, which is a rotation 
transmission member according to the first embodiment of the present invention, and a 
bearing member 20, which is an inner side member that fits together with the gear 
member 1 0. A rotation transmission member attached to bearing (i.e., rotation 
transmission assembly) 30 (see FIG 2), which is a rotation transmission assembly that is 
formed by attaching the bearing member 20 to the gear member 10, is a planetary gear of 
a planetary gear mechanism 40 such as that shown in FIG. 4, which is used in a 
deceleration mechanism or the like. The rotation transmission member attached to 
bearing 30 is used by inserting a rotation support shaft thereof on an inner side of the 
bearing member 20. Accordingly, the gear member 1 0 is preferably formed from a high 
strength material suitable for a gear, and the bearing member 20 is preferably formed 
from a material that has good slidability relative to the rotation support shaft. 

The gear member 10 has a configuration in which gear teeth are formed on an 
outer circumferential surface thereof. A press-insertion hole 1 1 is formed as a through 
hole that extends completely through the gear member 10 in the direction of an axis O. 
This press-insertion hole 1 1 is formed by a substantially cylindrical press-insertion 
surface 13. The press-insertion surface 1 3 is provided with a smooth, ring-shaped 
surface 13a and a plurality of convex bars (i.e., protrusion shaped portions) 12a that, 
taking the ring-shaped surface 13a as a basis, are provided in sequence in the 
circumferential direction so as to protrude inwards in the radial direction. A spot facing 
portion 1 1 A and a chamfered portion 1 IB are formed at the two ends of the 
press-insertion surface 13. 

The plurality of convex bars 12a are arranged equally in the circumferential 
direction (in the present embodiment 18 bars are placed at 10 degree intervals), and are 
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provided extending from the spot facing portion 1 1 A side end of the press-insertion hole 
1 1 in a direction towards the chamfered portion 1 IB side end of the press-insertion hole 
1 1 as far as a point partway along the press-insertion surface 13. Note that, in the gear 
member 10 of the present embodiment, the inner diameter of the ring-shaped surface 13a, 
namely, the diameter of the press-insertion hole 1 1 is taken as 10 mm, and the height of 
each convex bar 12a from the ring-shaped surface 13a is formed so as to be between 0.5 
to 10 urn. In addition, press-insertion surfaces 12b are formed between the respective 
convex bars 1 2a having the same diameter as the ring-shaped surface 13a. 

The bearing member 20 is formed in a circular cylinder configuration having an 
outer circumferential surface 20a that is slightly larger than the press-insertion surfaces 
13 and 12b. 

A description will now be given of the assembly of the gear member 10 and the 
bearing member 20 that are formed in the manner described above, and of the planetary 
gear 30 that is formed by assembling these two members. 

The bearing member 20 is press-inserted into the press-insertion hole 1 1 from 
the chamfered portion 11B side where the convex bars 12a are not formed, as is shown in 
FIG 1, moving towards the side where the convex bars 12a are formed (i.e., from left to 
right in FIG 1 ). At this time, the outer circumferential surface 20a of the bearing 
member 20 is firstly guided by the chamfered portion 1 IB so as to fit with the smooth 
ring-shaped surface 13a, and be assembled without any tilting in the press-insertion hole 
11. 

If the bearing member 20 is then pushed further into the press-insertion hole 11, 
as is shown in FIG 2, at the same time as the bearing member 20 is fastened by the 
press-insertion surfaces 12b, meshing portions 20b are formed where the respective 
convex bars 1 2a press into the outer circumferential surface 20a. As a result, as is 



24 

shown in FIG 3, the gear member 10 and the bearing member 20 are placed in a state of 
being fixed together by the fastening of the press-insertion surfaces 13 and 12b with the 
outer circumferential surface 20a, and by the meshed configuration that is formed by the 
respective convex bars 12a and the meshing portions 20b. 

As a result of the two members being assembled in this manner, the planetary 
gear 30 is formed that is able to prevent displacement in the rotation direction and in the 
axial direction. Namely, not only does the meshing between the convex bars 1 2a and 
the meshing portion 20b form an anti-rotation baffle, but when a force towards the right 
side in the axial direction as seen in FIG 2 is applied to the bearing member 20, end 
surfaces 12c of the convex bars 12a abut against end surfaces 20c of the meshing 
portions 20b and form an anti-displacement device. In order to move the bearing 
member 20 from this state to the right in the axial direction relative to the gear member 
10, a huge force is required that can overcome the force that is needed by the end 
surfaces 12c of the convex bars 12a to cut into the outer circumferential surface 20a of 
the bearing member 20. 

Note that, in the drawings, the shape of the meshing formed by the convex bars 
12a and the meshing portions 20b has been enlarged and shown in a magnified size in 
order to simplify the description, however, even if the difference between the top and 
bottom of the meshing configuration is approximately 0.5 to 10 um, as mentioned above, 
it is possible to obtain a sufficient effect of preventing displacement in the rotation 
direction and the axial direction. 

A second embodiment of the present invention will now be described with 
reference made to FIGS. 6 through 10. 

FIG 5 is a cross-sectional view showing a gear member (i.e., a rotation 
transmission member) 110 and a bearing member (i.e., an inner side member) 120 that 



25 

form a rotation transmission member attached to bearing (i.e., a rotation transmission 
assembly or a planetary gear) 130 according to the second embodiment of the present 
invention. The planetary gear 1 30 (see FIG 7), which is formed by attaching the 
bearing member 120 to the gear member 1 10, is used in a planetary gear mechanism (i.e., 
a gear mechanism) 140 such as that shown in FIG. 10, which is used in a deceleration 
mechanism or the like, by inserting a rotation support shaft in a center hole 121 of the 
bearing member 1 20. Accordingly, the gear member 1 1 0 is preferably formed from a 
high strength material suitable for a gear, and the bearing member 120 is preferably 
formed from a material that has good slidability relative to the rotation support shaft. In 
addition, the gear member 1 10 and the bearing member 120 are able to be produced in 
large quantities at low cost by powder molding and sintering. 

As is shown in FIG 5, the gear member 1 10 has a configuration in which gear 
teeth are formed on an outer circumferential surface thereof. A press-insertion hole 1 1 1 
is formed as a through hole that extends completely through the gear member 1 10 in the 
direction of an axis O. A plurality of convex bars 1 1 2a that protrude inwards in the 
radial direction of this press-insertion hole 1 1 1 and extend in the axial direction thereof 
are formed in sequence in the circumferential direction on the inner peripheral surface of 
the press-insertion hole 111. Run off portions 111a formed by spot facing and chamfer 
processing are formed respectively at the two ends of the press-insertion hole 111. 

The plurality of convex bars 1 12a that protrude inwardly in the radial direction 
of the press-insertion hole 1 1 1 are arranged equally in the circumferential direction (in 
the present embodiment 1 8 bars are placed at 1 0 degree intervals). Note that, in the 
gear member 110 of the present embodiment, the inner diameter of the convex bars 1 12a 
portion is taken as 10 mm, which is the same diameter of the press-insertion hole 111, 
and the difference between the top of the convex bars 1 12a and press-insertion surfaces 
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1 12b where is the bottom of between each convex bar 1 12a (i.e., the knurl height) is 
formed so as to be between 0.5 to 10 um. 

The bearing member 120 has an outer circumferential surface 120a that is 
formed slightly larger than the press-insertion surface 1 12b and that is press-inserted into 
the press-insertion hole 1 1 1 , and a center hole 1 2 1 that penetrates the bearing member 
1 20 in the direction of the axis O. The bearing member 1 20 is formed in a circular 
cylinder configuration and has a length in the axial direction that is longer than that of the 
press-insertion hole 111. When the bearing member 1 20 is press-inserted in the 
press-insertion hole 1 1 1, the outer circumferential surface 120a is compressed by the 
press-insertion, and the convex bars 1 12a further press into the outer circumferential 
surface 120a. As a result of this, the bearing member 120 is firmly fixed to the gear 
member 110. A first chamfered portion 1 2 1 a is formed in advance in each of the end 
portions in the axial direction of the center hole 121 of the bearing member 120. 

A description will now be given of the method for assembling the gear member 
1 10 and bearing member 120 that are formed in the manner described above, and of the 
planetary gear 130 that is formed by assembling these two members. 

Firstly, the bearing member 120 is press-inserted in the press-insertion hole 1 1 1 
of the gear member 1 1 0 shown in FIG 5. Next, as is shown in FIG 6, the two members 
are assembled such that the two ends of the bearing member 120 protrude from the 
press-insertion hole 111. As a result of this, because meshing portions 120b are formed 
by the convex bars 1 1 2a on the outer circumferential surface 120a, as is shown in FIG 6 
and FIG. 9, the gear member 1 10 and the bearing member 120 are meshed together by the 
convex/ concave configuration created by the respective convex bars 1 12a and the 
meshing portions 120b, and are placed in a state in which displacement in the rotation 
direction is prevented. 
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At this time, because the length of the bearing member 120 in the axial direction 
is greater than that of the press-insertion hole 1 1 1 into which it has been press-inserted, 
the two ends thereof protrude from the press-insertion hole 1 1 1 to form protruding 
portions 122. 

Next, by implementing a plastic deformation step shown in FIG 7 using a tool 
150, the bearing member 120 is deformed such that displacement of the two members in 
the axial direction is prevented. Here, the plastic deformation step refers to a work step 
in which a mechanical force is applied to a subject member such that a plastic 
deformation is generated. 

The tool 150 has a conical surface 151 that forms a more acute angle relative to 
the axis O than the chamfer angle (here, 45°) formed by the first chamfered portion 121a 
that has been formed in the center hole 121 of the bearing member 120 relative to the 
axis O. 

In the plastic deformation step, the tools 150 are pushed from both ends into the 
center hole 121 in the bearing member 120 that has been press-inserted into the 
press-insertion hole 111. As a result, the inner circumferential surface of the center hole 
121 is gradually widened in diameter in a direction heading from the inner side of the 
first chamfered portion 121a towards the center in the axial direction by the conical 
surface 1 5 1 of the tool 150. A second chamfered portion 121b whose chamfer angle 
relative to the axis O is different from that of the first chamfered portion 121a is formed 
in the bearing member 120 (see FIG 8). 

At the same time as the second chamfered portion 121b is formed, because the 
protruding portions 122 of the bearing member 120 that have been pushed out wider 
from the inner diameter side by the tool 1 50 are not restricted on the outer 
circumferential side by the press-insertion hole 1 1 1 , the protruding portions 122 are 
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pushed outwards in the radial direction, as is shown in FIG. 8, so that the outer diameter 
thereof is made larger than the inner diameter of the press-insertion hole 111. 

In the bearing member 120, as a result of the protruding portions 122, whose 
diameters have been made larger than the inner diameter of the press-insertion hole 111, 
sandwiching the gear member 1 10 in the axial direction using the two ends of the 
press-insertion hole 111, movement in the axial direction relative to the press-insertion 
hole 1 1 1 (i.e., to the gear member 1 10) is suppressed. 

In the planetary gear 130 that is assembled in this manner, displacement in the 
rotation direction between the gear member 110 and the bearing member 120 is 
prevented by the convex bars 1 12a and the meshing portions 120b, and displacement 
thereof in the axial direction is prevented by the protruding portions 122. 

Note that, in the drawings, the shape after meshing formed by the convex bars 
1 12a and the meshing portions 120b has been enlarged and shown in a magnified size in 
order to simplify the description; however, even if the difference between the top and 
bottom of the meshing configuration is approximately 0.5 to 10 um, as mentioned above, 
it is possible to obtain a sufficient effect of preventing displacement in the rotation 
direction and the axial direction. 

A third embodiment of the present invention will now be described with 
reference made to FIGS. 1 1 through 15. 

FIG 1 1 is a cross-sectional view showing a gear member 210 that serves as a 
rotation transmission member that constitutes a rotation transmission assembly 230 of the 
present embodiment, and a bearing member 220, that serves as an inner side member that 
is fixed to the gear member 210. A rotation transmission assembly 230 of the present 
embodiment is a planetary gear of a planetary gear mechanism (i.e., a gear mechanism) 
240 such as that shown in FIG 1 8, which is used in a deceleration mechanism or the like. 
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The rotation transmission assembly 230 is used by inserting a shaft thereof on an inner 
side of the bearing member 220. Accordingly, the gear member 2 1 0 is preferably 
formed from a high strength material suitable for a gear, and the bearing member 220 is 
preferably formed from a material that has good slidability relative to the shaft. In 
addition, the gear member 210 and the bearing member 220 are able to be produced in 
large quantities at low cost by powder molding and sintering. 

As is shown in FIG 1 1 , the gear member 210 has a configuration in which gear 
teeth are formed on an outer circumferential surface thereof. A press-insertion hole 2 1 1 
is formed as a through hole that extends completely through the gear member 2 10 in the 
direction of an axis O. This press-insertion hole 2 1 1 is formed by a substantially 
cylindrical press-insertion surface 213. The press-insertion surface 2 1 3 is provided with 
a smooth, ring-shaped surface 213a and a plurality of convex bars (i.e., protrusion shaped 
portions) 212a that, taking the ring-shaped surface 213a as a basis, are provided in 
sequence in the circumferential direction so as to protrude inwards in the radial direction. 
A spot facing portion 21 1 A and a chamfered portion 21 IB are formed at the two ends of 
the press-insertion hole 211. 

The plurality of convex bars 212a are arranged equally in the circumferential 
direction (in the present embodiment 18 bars are placed at 10 degree intervals), and are 
provided extending from the front side (i.e., the right side in the drawing) in the 
press-insertion direction in which the bearing member 220 is press-inserted into the gear 
member 210 towards the rear side (i.e., the left side in the drawing) as far as a point 
partway along the press-insertion hole 211. Note that, in the gear member 210 of the 
present embodiment, the inner diameter of the ring-shaped surface 213a, namely, the 
diameter of the press-insertion hole 21 1 is taken as 10 mm, and the height of each convex 
bar 212a from the ring-shaped surface 213a is formed so as to be between 0.5 to 10 um. 
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In addition, press-insertion surfaces 212b are formed between the respective convex bars 
212a having the same diameter as the ring-shaped surface 213a. 

As is shown in FIG 1 1, the bearing member 220 that is press-inserted into the 
press-insertion hole 21 1 of the bearing member 210 has an outer circumferential surface 
220a that is formed slightly larger than the press-insertion surfaces 213 and 212b of the 
press-insertion hole 21 1, and a center hole 221 in which a first chamfered portion 221a is 
formed. 

A description will now be given of the method for assembling the gear member 
210 and the bearing member 220 that are formed in the manner described above, and of 
the planetary gear 230 (i.e., the rotation transmission assembly) that is formed by fixing 
these two members together. 

Firstly, the bearing member 220 is press-inserted in the press-insertion hole 21 1 
of the gear member 2 1 0 in the press-insertion direction shown in FIG 1 1 . Next, as is 
shown in FIG 12, the bearing member 220 is made to protrude from the press-insertion 
hole 21 1 on the front side in the press-insertion direction (i.e., the right side in the 
drawing) in which it is inserted in the gear member 210, so as to provide a protruding 
portion 222. 

By press-inserting the bearing member 220 in the press-insertion hole 211, 
meshing portions 220b are formed by the convex bars 212a on the outer circumferential 
surface 220a of the bearing member 220. As is shown in FIG 12 and FIG 1 3, the gear 
member 210 and the bearing member 220 are fitted together by the meshing 
configuration created by the respective convex bars 212a and the meshing portions 220b, 
and end surfaces 212c on the rear side in the press-insertion direction of the convex bars 
212a are placed in a state of abutting against end surfaces 220c on the rear side in the 
press-insertion direction of the meshing portions 220b of the bearing member 220. 
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Note that the deformation of the bearing member 220 that forms the meshing portions 
220b may be either a plastic deformation or an elastic deformation. 

Next, a diameter enlarging step shown in FIG 14 is performed using a diameter 
enlarging tool 250, and the gear member 210 and the bearing member 220 are fixed to 
each other. 

The diameter enlarging tool 250 has a conical surface 251 that forms a more 
acute angle relative to the axis O than the chamfer angle (here, 45°) formed by the first 
chamfered portion 221a that has been formed in the center hole 221 of the bearing 
member 220 relative to the axis O. 

As is shown in FIG 14, in the diameter enlarging step, by pushing the diameter 
enlarging tool 250 in a direction heading from the front in the press-insertion direction 
towards the rear (i.e., from the right to left in the drawing) into the center hole 221 of the 
bearing portion 220 that has been press-inserted into the press-insertion hole 21 1, a inner 
circumferential surface 221c of the center hole 221 is gradually widened in diameter in a 
direction heading from the inner side of the first chamfered portion 221a towards the 
center in the axial direction by the conical surface 251 of the tool 250, and is plastically 
deformed. 

As a result of this diameter enlarging step, as is shown in FIG 1 5, a second 
chamfered portion 221b whose chamfer angle relative to the axis O is different from that 
of the first chamfered portion 22 1 a is formed in the bearing member 220. At the same 
time, the protruding portions 222 whose outer circumferential surface is not restricted by 
the press-insertion hole 21 1 is plastically deformed such that the outer diameter thereof is 
bigger than the inner diameter of the press-insertion hole 211. 

By assembling the gear member 2 1 0 and the bearing member 220 and 
performing the diameter enlarging step in this manner, not only is any rotation restricted 
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by the convex bars 212a and the meshing portions 220b, but movement to the front in the 
press-insertion direction of the bearing member 220 is restricted by the convex bars 212a 
and the end surfaces 2 1 2c. In order to move the bearing member 220 from this state to 
the right in the axial direction relative to the gear member 210, a huge force is required 
that can overcome the force that is needed by the end surfaces 212c of the convex bars 
212a to cut into the outer circumferential surface 220a of the bearing member 220. 

Furthermore, movement of the bearing member 220 to the rear in the 
press-insertion direction is restricted by the protruding portions 222 having enlarged 
diameters, so that a planetary gear 230 that does not cause displacement in the rotation 
direction and in the axial direction can be manufactured. 

Note that, in the drawings, the shape of the meshing formed by the convex bars 
212a and the meshing portions 220b has been enlarged and shown in a magnified size in 
order to simplify the description, however, even if the difference between the top and 
bottom of the meshing configuration is approximately 0.5 to 10 urn, as mentioned above, 
it is possible to obtain a sufficient effect of preventing displacement in the rotation 
direction and the axial direction. 

Next, a fourth embodiment of the present invention will be described with 
reference made to FIGS. 16 and 17. 

FIG 16 is a cross-sectional view showing a gear member 210 (i.e., a rotation 
member) that constitutes a rotation transmission assembly 260 of the present 
embodiment, and a bearing member (i.e., an inner side member) 280, that is fixed to the 
gear member 210. The gear member 2 1 0 is identical to the gear member 2 1 0 of the 
third embodiment. Because the rotation transmission assembly 260 of the present 
embodiment is also a planetary gear of a planetary gear mechanism (i.e., a gear 
mechanism) 240, such as that shown in FIG 1 8, which is used in a deceleration 
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mechanism or the like, in the same way as in the third embodiment, and the rotation 
transmission assembly 260 is used by inserting a shaft thereof on an inner side of the 
bearing member 280, the gear member 210 is preferably formed from a high strength 
material suitable for a gear, and the bearing member 280 is preferably formed from a 
material that has good slidability relative to the shaft. In addition, in the same way as i 
the third embodiment, the gear member 210 and the bearing member 280 are able to be 
produced in large quantities at low cost by powder molding and sintering. 

As is described above, because the gear member 210 is identical to the gear 
member 210 of the third embodiment, a detailed description thereof is here omitted. 

As is shown in FIG 16, the bearing member 280 that is press-inserted into the 
press-insertion hole 211 of the gear member 210 is formed in a circular cylinder shape 
and has an outer circumferential surface 280a that is formed slightly larger than the 
press-insertion surfaces 213 and 212b of the press-insertion hole 21 1, and a center hole 
28 1 that is formed in the direction of the axis O. A slot portion 282a having a triangula 
cross section is provided in an end surface 282 of the bearing member 280. 

The bearing member 280 is press-inserted into the press-insertion hole 21 1 of 
the gear member 2 1 0 in the direction shown in FIG 16. The bearing member 280 is 
then made to protrude from the press-insertion hole 21 1 on the front side (i.e., the right 
side in the drawing) in the press-insertion direction in which it is inserted in the gear 
member 210, so as to provide a protruding portion 283. 

In this manner, in a state in which the bearing member 280 is press-inserted into 
the press-insertion hole 21 1, in the same way as in the third embodiment shown in FIG 
12 and FIG 13, in order to move the bearing member 280 from this state to the right in 
the axial direction (i.e., the press-insertion direction) relative to the gear member 210, a 
huge force is required that can overcome the press-insertion force. 
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Next, a diameter enlarging step is performed so that, as is shown in FIG 17, the 
bearing member 280 is made to adhere tightly to the end portion of the press-insertion 
hole 211 of the gear member 210, thereby fixing the two members together in the axial 
direction. Namely, in a state in which the gear member 210 and the bearing member 
5 280 are held fixed such that they cannot move relative to each other, by driving, for 
example, a wedge shaped tool into the slot portion 282a on the protruding portion 283 
side in a direction towards the rear in the press-insertion direction (i.e., to the left in the 
drawing), the outer circumferential side of the slot portion 282a is deformed towards the 
outer side in the radial direction. As a result, because the outer diameter of the 

10 protruding portion 283 is made larger than the inner diameter of the press-insertion hole 
211, movement of the bearing member 280 to the rear of the direction in which the 
bearing member 280 is press-inserted into the gear member 210 is restricted. A step 
such as this of applying elastic deformation to the members so as to cause the members 
to tightly adhere together is also referred to as caulking. 

1 5 By assembling the gear member 210 and the bearing member 280 and 

performing the diameter enlarging step in this manner, a rotation restriction is set by the 
convex bars 212a and the meshing portions, a restriction is set on forward movement in 
the press-insertion direction of the bearing member 280 by the end surface and end 
portion of the convex bars 212a, and a restriction is set on rearward movement in the 

20 press-insertion direction of the bearing member 280 by the enlarged diameter protruding 
portion 283, and it is consequently possible to manufacture the planetary gear 260 that 
does not cause displacement in the rotation direction and in the axial direction. 

Note that the variety of configurations and combinations and the like of the 
respective component elements described in the above embodiments are single examples 

25 thereof, and various modifications are possible based on the design requirements 
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provided that they do not depart from the purpose of the present invention. 

For example, in the above described third embodiment, the convex bars 212a are 
formed as far as a point partway along in the axial direction of the press-insertion hole 
211, however, they may also be formed extending for the entire length in the axial 
direction. In this case, by leaving the bearing member also protruding to the rear in the 
press-insertion direction, the end surfaces located at the rear of the convex bars in the 
press-insertion direction and the rear end surfaces of the meshing portions that are 
formed on the outer circumferential surface of the bearing member abut against each 
other. As a result, it is possible to prevent the bearing member from becoming 
displaced to the front relative to the rotation member. 

Furthermore, in the above described fourth embodiment, as is shown in FIG. 17, 
only the outer circumferential side of the right hand side slot portion 282a is deformed 
outwards in the radial direction, however, it is possible for the outer circumferential side 
of the V-shaped slot portion 282a that is provided on the left hand side of the bearing 
member 280 to also be deformed outwards in the radial direction. By employing a 
structure such as this, it is possible to further increase the anti-release function towards 
the front in the press-insertion direction. Moreover, as is shown in FIG 17, if only the 
outer circumferential side of the right hand side slot portion 282a is deformed outwards 
in the radial direction, the left hand side slot portion 282a can be omitted. 

In the above description, the rotation transmission member is taken as a gear that 
is in direct contact with a similar rotation transmission member so as to transmit a 
rotation force, however, the present invention is not limited to this, and may also be 
applied to a slotted pulley that transmits a rotation force via a belt, and to a sprocket that 
transmits a rotation force via a chain, and the like. 



36 

INDUSTRIAL APPLICABILITY 
As has been described above, according to the present invention, simply by 
press-inserting an inner side member (i.e., a bearing member or the like) in a through 
hole (i.e., a press-insertion hole) of a rotation transmission member (i.e., a gear or the 
5 like), it is possible to easily manufacture a rotation transmission assembly (i.e., a 
planetary gear or the like) that has no tilting of the shaft and that enables rotational 
displacement and displacement in the axial direction to be prevented, and to provide at 
low cost a gear mechanism that is mechanically efficient and has little noise and 
abnormal wear. 

0 Namely, the present invention is characterized in that it makes a compact 

engagement between an inner side member (i.e., a bearing member and the like) and a 
rotation transmission member (i.e., a gear or the like) possible and, in particular, if used 
in a planetary gear, makes a considerable contribution to a reduction in the size of the 
planetary gear mechanism. 
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